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Fedex 87 – Subic Bay
October 17, 1999

HULL LOSEHULL LOSE



Alaska 261Alaska 261
January 31, 2000

88 FATALITIES88 FATALITIES



Air Transat 236 – Azores
August 24, 2001

291 passengers and 13 crew members291 passengers and 13 crew members



Points to Ponder…



How do I know which 
emergency or abnormal 
situation I am in?







20 Checklist are considered 20 Checklist are considered 
UnannunciatedUnannunciated

157 Separate Checklists



Annunciated v. Unannuciated



First Indication









•How do I know which 
checklist(s) to run?



20 Checklist are considered 20 Checklist are considered 
UnannunciatedUnannunciated

157 Separate Checklists



How many are actually trained?How many are actually trained?



How do I respond to the How do I respond to the 
ambiguities in the ambiguities in the 

checklists?checklists?

Checklist Design Issues



Opportunities for Failure 
Institutionalized in Checklists

•• Inability to map from items in the Inability to map from items in the 
checklist to those in cockpitchecklist to those in cockpit

•• Inconsistency of placing embedded Inconsistency of placing embedded 
normal checklists within abnormal normal checklists within abnormal 
proceduresprocedures

•• Dead End ChecklistsDead End Checklists

•• Reference to other checklists without Reference to other checklists without 
listing locationlisting location



Opportunities for Failure 
Institutionalized in Checklists 

(con’t)
• Failure to reference other appropriate 

checklists
• Checklist with no items
• Checklists not up to date with current 

regulations
• Font Size
• Similarly named but very different checklists
• Same cues/multiple choice checklists



Aircraft QRH Smoke and Fire 
Procedures 

Same cues/multiple choice checklistsSame cues/multiple choice checklists



Varig 820
123 Dead
July 1973



Saudia 163
301 Dead

August 1980



Air Canada 797
23 Dead

June 1983



South African 295
159 Dead

November 1987



Valujet 592
110 Dead
May 1996



Swissair 111
229 Dead

September 1998



Air Canada 797
23 Dead

June 1983



"A fire of undetermined origin, an underestimate of fire severity, 
and conflicting fire progress information provided to the captain. 

(NTSB/AAR-84/09)

Contributing to the severity of the Contributing to the severity of the 
accident was the flight crew's accident was the flight crew's 
delayed decision to institute an delayed decision to institute an 
emergency descent."emergency descent."







Swissair 111
229 Dead

September 1998



There was no integrated in-flight firefighting plan in 
place for the accident aircraft, nor was such a plan 
required by regulation. Therefore, the aircraft crew Therefore, the aircraft crew 
did not have procedures or training directing them did not have procedures or training directing them 
to aggressively attempt to locate and eliminate to aggressively attempt to locate and eliminate 
the source of the smoke, and to expedite their the source of the smoke, and to expedite their 
preparations for a possible emergency landing.preparations for a possible emergency landing. In 
the absence of such a firefighting plan, they 
concentrated on preparing the aircraft for the diversion 
and landing.



““ Neither the Swissair nor Boeing Smoke/Fumes of Neither the Swissair nor Boeing Smoke/Fumes of 
Unknown Origin Checklist emphasized Unknown Origin Checklist emphasized the need to the need to 
immediately start preparations for a landing immediately start preparations for a landing 
by including this consideration at the by including this consideration at the 
beginning of the checklist.beginning of the checklist. Including this item at Including this item at 
the end of the checklist dethe end of the checklist de--emphasizes the importance emphasizes the importance 
of anticipating that any unknown smoke condition in of anticipating that any unknown smoke condition in 
an aircraft can worsen rapidly.”an aircraft can worsen rapidly.”





Unknown Smoke





















Research  ChallengesResearch  Challenges



First Step: Establish Situation 
Awareness Requirements

State of the 
Environment Decision

SITUATION AWARENESS SITUATION AWARENESS SITUATION AWARENESS SITUATION AWARENESS 

Perception 
of Elements 
in Current 
Situation

Level 1Level 1Level 1Level 1

Projection  
of Future 
Status

Comprehension 
of Current 
Situation

Level 2Level 2Level 2Level 2 Level 3Level 3Level 3Level 3

U1 U2 U3 Ud

Endsley, 2003



Three Design Criteria for E&AS 
Checklists

•• Checklists that are specification of actionChecklists that are specification of action
– Specificity
– Sequential

•• Checklists that are resource for actionChecklists that are resource for action
– Expertise

– generalities

•• Checklists that anticipate and mitigate stressorsChecklists that anticipate and mitigate stressors
– Environmental
– Physiological
– Psychological

Adapted from Woods, 2003



specification of actionspecification of action

resource for 
action

anticipate andanticipate and
mitigate stressorsmitigate stressors

Interrelationship of Design Criteria



Good luck 
with 
your endeavors.  

Thank you very 
much for your 
attention. 


